. ) 

PAT-NO: JP410146332A 
DOCUMENT- IDENTIFIER: JP 10146332 A 
TITLE: X-RAY CT DEVICE 

PUBN-DATE: June 2, 1998 

INVENTOR- INFORMATION : 
NAME COUNTRY 

YOSHIDA, MINORU 



ASSIGNEE-INFORMATION : 
NAME COUNTRY 

HITACHI MEDICAL CORP N/A 



APPL-NO: JP08318525 
APPL-DATE: November 15, 1996 

INT-CL (IPC) : A61B006/03 
ABSTRACT : 

PROBLEM TO BE SOLVED: To improve cooling efficiency of an X-ray 
detector by arranging a contact point of a member having excellent 
heat conductivity between the X-ray detector and a scanner part. 

SOLUTION: In an X-ray detector applied to an X ray CT device, 
circuit boards 13 mounted with a detecting element array 12 of X-rays 
are arranged in a plurality in a d etector casing 8, and a heating 
heater 9, a cooling semiconductor 10 and a 

temperature control temperature sensor 18 are arranged in the 
detector casing 8 as a part of a constant temperature mechanism. The 
detector casing 8 is covered with a heat insulating material 16, and 
its outside is also covered with a heat insulating cover 17. In this 
case, a heat exchanger plate 11 is arranged to introduce heat from 
the detector casing 8 taken by the heat pump 10, and a contact point 
is arranged between the detector casing 8 and a scanner part 1 
through this heat exchanger plate 11, and is thermally joined. 
Therefore, heat from an X-ray detector taken by the heat pump 10 is 
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introduced to the scanner part 1, and heat is radiated to outside air 
from this scanner part 1. 
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* NOTICES * 



JPQ and JJCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the X-ray CT scanner possessing the multi-component radiation 
detector which is the physical property which started the X-ray CT scanner carrying the multi-component radiation 
detector used for a medical diagnosis, especially was stabilized, and was excellent in the repeatability of detection data. 

[0002] 

[Description of the Prior Art] Although the X-ray CT scanner is widely used also for industrial use besides for a 
medical diagnosis, the improvement in the engine performance of an X-ray CT scanner is demanded for the 
improvement in image quality, and the improvement in dependability. It becomes indispensable to the improvement in 
image quality of the fault image (henceforth an "X-ray CT image") in an X-ray CT scanner, and improvement in 
dependability the X-ray detector which is a key component engine-performance improving. Although Xe ionization 
chamber mold detector has been used conventionally, instead, the multi-component solid state detector with S/N high 
gradually more (henceforth a "solid state detector") has been used for this X-ray detector. 

[0003] Drawing 3 is the perspective view showing the fundamental structure of the conventional solid state detector. 
Said solid state detector has scintillator 12a, separator 12b, and Si photodiode 12c. Scintillator 12a changes incidence 
X-ray 3 into light. Separator 12b isolates between the adjoining X-ray sensing elements. Si photodiode 12c changes 
into an electrical signal the light changed by scintillator 12b. Scintillator 12a is pasted up on an Si photodiode 12c top 
face, and further, separator 12b is arranged in parallel so that it may become the channel of a predetermined pitch, and 
the X-ray sensing element array is formed. 

[0004] Incidence X-ray 3 is changed into the light of the reinforcement which is proportional to the reinforcement of an 
X-ray by scintillator 12a in said X-ray detector component array. The changed light is led to the light sensing portion 
prepared in the front face of Si photodiode 12c while reflection was repeated on the front face of separator 12b, an 
interface or a front face of scintillator 12a, etc. Photo electric conversion is carried out and it is detected as an electrical 
signal (photocurrent) of the reinforcement proportional to luminous intensity (namely, reinforcement of an X-ray). 
[0005] By the way, it is known well that the quality of the image quality engine performance of an X-ray CT image 
will be greatly influenced by the temperature characteristic of an X-ray detector. If the difference of this property arises 
between said channels and the difference of this property exceeds a predetermined value when changing with time 
without stabilizing said temperature characteristic, by the third generation method which is a mainstream measurement 
method of a current X-ray CT scanner, it is verified that an annular fake image (henceforth "phosphorus guar 
CHIFAKUTO") is generated on an X-ray CT image. To say nothing of [ this ring artifact ] causing image quality 
degradation of an X-ray CT image, stabilization of the temperature characteristic of an X-ray detector is needed for 
improvement in the image quality of an X-ray CT image. Moreover, this temperature characteristic is the thing of a 
proper at each of the ingredient of an X-ray detector, there are so many to which luminous efficiency falls that ambient 
temperature generally rises although scintillator 12a has the size of temperature dependence according to that quality of 
the material, and it is known that a noise and the dark current will increase and Si photodiode 12c will cause an S/N 
fall, so that ambient temperature rises. That is, environmental maintenance which it is stabilized [ maintenance ] and 
operates Si photodiode 12c and scintillator 12a is needed for stabilization of the temperature characteristic of an X-ray 
detector. The technique of such environmental maintenance constant-temperature-izes the whole detector in many 
cases, as indicated by JP,3-95479,A which the same applicant for a patent as this application did. And a setup of the 
ambient temperature of an X-ray detector is usually made into 50 degrees C or less in many cases, the constant 
temperature of said ambient temperature - the means of-izing changes with the laying temperature. Temperature 
control is possible for the case of the temperature of 30 degrees C - 50 degrees C higher than ordinary temperature, or 
the temperature field beyond it only at a heater. In the case of 30 degrees C or less including ordinary temperature, in 
addition to a heater, a cooling system is needed. The tooth space is restricted in the scanner of the X-ray CT scanner 



which installs an X-ray detector, and the heat pump which can install the cooling system installed in this scanner in 
space-saving is used. However, processing of the heat taken by this heat pump, i.e., heat dissipation, poses a problem. 
Although.it was possible for the pipe connected to the heat pump which used the liquid in the case of the scanner of the 
conventional both-way rotating type to have drawn out out of a scanner, and to have cooled, it is difficult to pull out 
said pipe out of a scanner and to cool with the scanner (henceforth a "slip ring type scanner") of a continuation rotating 
type using the latest slip ring. So, with the slip ring type scanner, what combined the heat sink (radiation fin) and the 
fan is used. 

[0006] Drawing_4 is the sectional view showing the configuration of the cooling system which cools the ambient 
temperature of the X-ray detector arranged in the conventional slip ring type scanner. The scanner section of the 
scanner which 1 carries a detector and rotates with the sign expressed in this Fig., The semi-conductor thermoelectricity 
heat pump for [ 3 ] cooling in an incidence X-ray, the heater for [ 8 ] heating in a detector case and 9, and 10 (Peltier 
device type thermostat module), A heat transfer plate for 1 1 to draw the heat of the semi-conductor thermoelectricity 
heat pump 10, The circuit board in which 12 carries the sensing element array of an X-ray, and 13 carries the sensing 
element array 12, A heat insulator for the connector for signal drawers and 15 to keep an electrical signal cable warm, 
and for 14 keep a detector warm, as for 16, The insulation cover which 17 protects a heat insulator 16 and is reinforced, 
the thermo sensor for temperature controls in 18, A heat sink for the X-ray entrance window which 19 covers outdoor 
daylight and incorporates an X-ray, and 20 to radiate heat in the heat of the semi-conductor thermoelectricity heat 
pump 10, and 21 show the heat dissipation fan who radiates heat compulsorily in the heat from a heat sink 20. Among 
these, cooling systems are the heat transfer plate 1 1, a heat sink 20, and the heat dissipation fan 21. The heat transfer 
plate 1 1 is the compound of the thermally conductive good metal (henceforth a "well-conductivity metal") of silver, 
copper, an aluminum, an iron-group metal, etc., etc., or a well-conductivity metal, and transmits the heat taken from the 
X-ray detector by the semi-conductor thermoelectricity heat pump 10 to the heat sink 20. A heat sink 20 radiates heat in 
air in the heat from the heat transfer plate 1 1 , and it has structure arranged two or more sheets in order to make [ many ] 
surface area which touches air, the high matter, for example, said well-conductivity metal plate etc., of thermal 
conductivity etc. As a heat radiator, since heat dissipation effectiveness of structure is comparatively good simply, this 
heat sink 20 is used widely. The heat dissipation fan 21 radiates heat from a heat sink 20, and ventilates compulsorily 
the heat which drifts to the heat sink 20 neighborhood. 

[0007] Moreover, when the conventional cooling system had comparatively little heat release, it might be formed only 

with the heat sink. 

[0008] 

[Problem(s) to be Solved by the Invention] However, since the big volume was occupied, the installation space had 
constraint in installing in a scanner, and even if the conventional cooling system was only a heat sink and it combined 
the heat sink and the heat dissipation fan, when carrying out continuous duty of the scanner beyond predetermined 
time, it had the problem that there was a possibility that heat cannot fully be radiated. 

[0009] This invention is made in view of the above-mentioned trouble, the purpose can be installed in a scanner, and it 
is in offering the X-ray CT scanner equipped with the cooling system of the X-ray detector which improved cooling 
effectiveness. 
[0010] 

[Means for Solving the Problem] The X-ray detector which the above-mentioned purpose counters analyte with the X- 
ray tube assembly which irradiates an X-ray, and this X-ray tube assembly, is arranged, and detects the transparency X- 
ray of said analyte, In the X-ray CT scanner possessing the rotation section which these X-ray tube assemblies and X- 
ray detectors are fixed, respectively, and rotates these while maintaining each physical relationship, and the scanner 
section which holds said X-ray tube assembly and said X-ray detector, and said rotation section It is attained by having 
established the contact of a thermally conductive good member between said X-ray detectors and said scanner sections. 

[0011] 

[Embodiment of the Invention] the constant temperature of the X-ray detector applied with the X-ray CT scanner of 
this invention - the gestalt of operation of a device is explained with reference to a drawing, the constant temperature 
of the X-ray detector which applies drawing 1 with the X-ray CT scanner of this invention - the sectional view 
showing the gestalt of operation of a device and drawing 2 are drawings showing the example of a configuration of the 
scanner of an X-ray CT scanner. 

[0012] In drawing,! , two or more circuit boards 13 in which the sensing element array 12 of an X-ray was carried are 
installed in the detector case 8, and one multi-component solid state detector is formed. The sensing element array 12 
consists of scintillator 12a which changes incidence X-ray 3 into light as shown in the fundamental structure of the 
solid state detector of drawin g J. , separator 12b which isolates between the adjoining X-ray sensing elements, and Si 
photodiode 12c which changes into an electrical signal the light changed by scintillator 12a. The connector 14 for 
taking out the electrical signal from Si photodiode 12c to this circuit board 13 is installed, and it is led to the signal- 



processing section by the signal cable 15. 

[0013] moreover - the X-ray detector case 8 - constant temperature - as a part of device, the heater 9 for heating, the 
semi-conductor thermoelectricity heat pump 10 for cooling (Peltier device type thermostat module), and the thermo 
sensor 18 for temperature controls were installed, the detector case 8 was covered with the heat insulator 16 for 
intercepting an X-ray detector from the open air, and keeping it warm, and the outside of a heat insulator 16 is further 
covered with the insulation cover 17 which protects a heat insulator 16 and is reinforced. 
[0014] It considers as the device which the semi-conductor thermoelectricity heat pump 10 is operated when 
thermometry was always performed by the thermo sensor 18 for temperature controls in the X-ray detector case 8, 
operated the heater 9 for [ when the temperature of the X-ray detector case 8 is lower than laying temperature ] heating, 
the X-ray detector case 8 was heated, the temperature of the detector case 8 became conversely higher than laying 
temperature and cooling is needed, and is made to cool. In addition, the object for heater control and the object for heat 
pump control are separately installed in a thermo sensor 18, respectively. The heat transfer plate 1 1 for drawing the 
heat from the X-ray detector case 8 which heat pump 10 took is installed, a contact is established between the X-ray 
detector case 8 and the scanner section 1 through the heat transfer plate 1 1, and it is made to join together thermally. 
The heat from the X-ray detector which this took by heat pump is led to the scanner section 1, and it is made the 
structure made to radiate heat from the scanner section 1 to the open air. In this case, silicone grease with high thermal 
conductivity etc. can be applied to the contact surface of the detector case 8 and the semi-conductor thermoelectricity 
heat pump 10, the contact surface of the semi-conductor thermoelectricity heat pump 10 and the heat transfer plate 1 1, 
and the contact surface of the heat transfer plate 1 1 and the scanner section 1, improvement in the transmission 
efficiency of heat can be aimed at, and the heat dissipation effectiveness can be heightened. 

[0015] the constant temperature to the X-ray detector of the X-ray CT scanner according to this invention in drawing 2 
- the block diagram of the gestalt of operation of a device was shown. In drawing 2 , in the object for heater control, 
the temperature controller for heat pump control, and 5, the applied-voltage polarity change control unit of heat pump 
and 6 show analyte, and 7 shows [ the scanner section which 1 carries a detector and rotates the X-ray collimator with 
which an X-ray tube and 3 control an X-ray (beam), and, as for 2b, 2a controls the breadth of X-ray 3 and 4a and 4b ] a 
multi-component X-ray detector, respectively. 

[0016] In the above-mentioned structure, the applied- voltage polarity change control unit 5 of heat pump is used in 
order to change the polarity of the direct current voltage impressed to the semi-conductor thermoelectricity heat pump 
10 shown in drawing J_ and to change the hot junction which is the contact warmed by heat dissipation, and the cold 
junction which is the contact which is not warmed yet. 

[0017] That is, by the semi-conductor thermoelectricity heat pump (Peltier device type thermostat module) which 
combines N type semi-conductor and P type semi-conductor by the bismuth telluride with a tab, for example, and 
changes, when a direct current flows from N type semi-conductor to P type semi-conductor, the temperature of the part 
of a tab decreases, heat is absorbed from a perimeter, and the cooling effect happens. Conversely, when a direct current 
flows from P type semi-conductor to N type semi-conductor, the part of a tab absorbs heat from a perimeter, the 
temperature of a tab increases, and the heating effectiveness happens. Semi-conductor thermoelectricity heat pump is 
used for the both sides of a cooling system and heating apparatus using such effectiveness, and it installs in order to 
carry out temperature control of the detector. When carrying out such usage for semi-conductor thermoelectricity heat 
pump, if the need is accepted, it attaches in the scanner section and a heat sink with big heat capacity is substituted for 
or used together, the heat absorption/emission effectiveness will improve more. 

[0018] The applied- voltage polarity change control unit which changes the polarity of the direct current voltage which 
the X-ray CT scanner of this invention equips a detector with semi-conductor thermoelectricity heat pump and the 
electrical heater for auxiliary heating, is made to combine existing semi-conductor thermoelectricity heat pump directly 
and thermally to the scanner section which carried and rotates the detector of an X-ray CT scanner, and performs 
absorption of the heat of existing semi-conductor thermoelectricity heat pump and stripping in the scanner section, and 
is impressed to existing semi-conductor thermoelectricity heat pump as explained above, and changes a hot junction 
and a cold junction formed. A heat sink and a heat dissipation fan become unnecessary by this, and effective use of the 
tooth space where it was restricted in the X-ray CT scanner can be aimed at, and reduction-ization of a production cost 
is attained. Moreover, it is made to join together directly and thermally to the scanner section, and in order to perform 
absorption of the heat of existing semi-conductor thermoelectricity heat pump, and stripping in the scanner section, the 
effectiveness of semi-conductor thermoelectricity heat pump improves, moreover, the thing for which semi-conductor 
thermoelectricity heat pump is used - the constant temperature of a detector - since it becomes possible to make 
laying temperature into low temperature, the noise of Si photodiode in a detector is reduced. Since the temperature of 
the X-ray sensing element which furthermore includes that of Si photodiode is kept constant, image quality degradation 
of the X-ray CT image by fluctuation of an X-ray CT scanner with the passage of time can be prevented 
[0019] 

[Effect of the Invention] Since the X-ray CT scanner of this invention has the above configurations, it can be installed 



in a scanner and does so the effectiveness of offering the X-ray CT scanner equipped with the cooling system of the X- 
ray* detector which improved cooling effectiveness. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The X-ray detector which counters analyte with the X-ray tube assembly which irradiates an X-ray , and this 
X-ray tube assembly, is arranged, and detects the transparency X-ray of said analyte, In the X-ray CT scanner 
possessing the rotation section which these X-ray tube assemblies and X-ray detectors are fixed, respectively, and 
rotates these while maintaining each physical relationship, and the scanner section which holds said X-ray tube 
assembly and said X-ray detector, and said rotation section The X-ray CT scanner characterized by establishing the 
contact of a thermally conductive good member between said X-ray detectors and said scanner sections. 
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[Claim 1] The X-ray detector which counters analyte with the X-ray tube assembly which irradiates an X-ray, and this 
X-ray tube assembly, is arranged, and detects the transparency X-ray of said analyte, In the X-ray CT scanner 
possessing the rotation section which these X-ray tube assemblies and X-ray detectors are fixed, respectively, and 
rotates these while maintaining each physical relationship, and the scanner section which holds said X-ray tube 
assembly and said X-ray detector, and said rotation section The X-ray CT scanner characterized by establishing the 
contact of a thermally conductive good member between said X-ray detectors and said scanner sections. 
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